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to be aligned in a framework of clearly stated programme 
outcomes. For this purpose, medical curricula tend to use 
frameworks that define competency domains or roles as 
areas specific to the profession [6, 7].
In the veterinary clinical workplace, students interact 
with patients, clients, specialists, and other health care 
workers. This provides an environment in which learn-
ing and assessment can be integrated and focused on the 
exchange of performance-relevant information [8] in order 
to enhance competency development [9]. Such an approach 
to education requires assessment methods and strategies that 
provide meaningful feedback and stimulate students’ active 
participation, and adequately assess competency develop-
ment. The aim of this thesis was to study how an integra-
tive approach to learning and assessment may be able to 
foster competency development in the clinical workplace. A 
review of the pillars on which such a curriculum in under-
graduate veterinary education should be founded resulted 
in the research questions posed in this thesis. First, com-
petency-based veterinary education requires educational 
strategies that are aligned and based on an agreed compe-
tency framework. An integrative veterinary competency 
framework that reflects the scope of today’s veterinary 
professional practice can serve to guide the development of 
educational programmes along the continuum from novice 
student to practising veterinarian. In veterinary literature 
there was no clearly defined integrative approach to cur-
riculum development that is underpinned by a framework of 
competencies. This led to the first research question:
 ● What overarching competency structure provides a foun-
dation for competency-based education in veterinary 
medicine?
Second, recent developments regarding the interface 
between learning and assessment have led to a theoreti-
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Introduction
Veterinary professionals are increasingly playing an impor-
tant role in the relationship between animals, their health 
and well-being, and public health [1, 2]. This approach to 
animal, human and environmental health emphasizes the 
importance of non-technical competencies in addition to 
specific technical competencies [3–5]. To develop training 
programmes that prepare students for entering the com-
plex veterinary profession, competency-based learning and 
assessment strategies could be a valuable approach. For 
competency-based education to be successful, content, edu-
cational strategies, teaching methods and assessment need 
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cal model that may support an integrative programmatic 
approach to learning and assessment [10]. However, it 
was still unclear how this theoretical model interacts with 
practice when it is implemented in an undergraduate com-
petency-based curriculum. This therefore raised the second 
research question, which was:
 ● How does theory interact with practice when imple-
menting a competency-based assessment programme in 
undergraduate veterinary education?
Finally, the interaction between students and teachers was 
pivotal in creating information that helps students develop 
their competencies in the clinical workplace. Further 
research was required in order to shed light on the underly-
ing mechanisms that affect the exchange of performance-rel-
evant information in competency-based workplace learning 
and assessment. The final research question addressed in 
this thesis was:
 ● Which underlying mechanisms affect the exchange of 
performance-relevant information in competency-based 
workplace learning and assessment?
Methods
The research described in this thesis was based on a design-
based research (DBR) approach to contribute towards 
theory testing and refinement on one hand and enhance edu-
cational practice on the other hand [11]. Design-based edu-
cation research explores the interaction between theory and 
practice and takes place in authentic learning environments. 
DBR typically moves forward in cycles of design, evalua-
tion, and redesign [11, 12]. The six studies comprising this 
thesis described one cycle of design and evaluation, and 
mainly used qualitative research methods as they generate 
rich data that can lead to deeper understanding of differing 
perspectives. This approach allowed us to develop a com-
petency framework for the veterinary professional and to 
explore how and why complex phenomena in the veterinary 
clinical workplace occur [11].
Our first two studies looked at which overarching struc-
ture of relevant competencies for the veterinary profession 
could provide a foundation for competency-based education 
in veterinary medicine. In our first study, aiming to define 
a competency framework for veterinary professionals, we 
conducted focus group interviews and a Delphi procedure 
with participants representing the full range and diversity of 
the veterinary profession. In the second study we explored 
international perspectives towards the competency frame-
work that resulted from study 1. A questionnaire was used 
with veterinarians in 10 countries to explore the degree of 
international consensus on what could be expected from a 
veterinary professional, and what should be taught in vet-
erinary education. In our third study we investigated the 
development, implementation and evaluation of a compe-
tency-based assessment programme informed by current 
theories on programmatic assessment to fit the competency 
framework designed and validated in studies 1 and 2. Group 
interviews were used that explored students’ and teachers’ 
experiences with the competency-based assessment pro-
gramme. In study 4, 5 and 6 we took a closer look at which 
underlying mechanisms affect the exchange of performance-
relevant information in competency-based workplace learn-
ing and assessment. In study 4 we used semi-structured 
individual interviews to explore students’ feedback-seeking 
behaviour in the clinical workplace. During these interviews 
students were asked about their goals and motives for seek-
ing feedback, the characteristics of their feedback-seeking 
behaviour and factors influencing that behaviour. The 
teacher’s perspective on interaction between teacher and 
student in the clinical workplace was explored in study 5. 
We focused on investigating teachers’ use of the Mini Clini-
cal Evaluation Exercise in performance evaluations to pro-
vide narrative feedback. Finally, in study 6, we discussed 
a social cognitive model of motivation (implicit self-theo-
ries) [13] to help explain different kinds of behaviour that 
emerge when individuals are confronted with challenges, 
in this case seeking and providing constructive feedback in 
the veterinary clinical workplace. Current literature on self-
theories [14, 15] was used to explore the relevance of these 
theories in relation to teachers’ and students’ behaviour.
Results
1. Studies 1 and 2 resulted in an integrated competency 
framework for veterinary professionals—VetPro—
which could provide a foundation for competency-based 
education in veterinary medicine. The framework con-
tains 16 competencies organized around seven domains: 
Veterinary Expertise, Communication, Collaboration, 
Entrepreneurship, Health and Welfare, Scholarship, and 
Personal Development. The VetPro framework adds to 
existing competency frameworks in that it is an integra-
tive, holistic approach, placing the Veterinary Profes-
sional at the heart of the framework, which focuses on 
the ability to perform complex professional activities 
while combining different competencies [16].
2. Study 2 indicated that from an international perspec-
tive there is a high degree of consensus amongst vet-
erinarians on what could be expected from a veterinary 
professional and what should be taught in veterinary ed-
ucation. The VetPro framework proved to be a valid and 
valuable starting point for opening up an international 
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petency domains relevant for the veterinary professional. 
Subsequently, defining which core professional activities 
are the constituting elements of the profession could pro-
vide the opportunity to align the competency domains with 
veterinary workplace learning.
The exchange of performance-relevant information 
during workplace learning and assessment is influenced 
by a variety of personal, interpersonal and contextual fac-
tors. For competency-based education in the veterinary 
clinical workplace to be successful these points need to 
be addressed. The results of our studies pointed out that a 
professional learning culture that allows and enhances the 
provision and seeking of feedback has a positive influence 
on the integration of learning and assessment in the clini-
cal workplace. These learning cultures in which observa-
tions and feedback are incorporated in normal daily practice 
create opportunities to exchange narrative, meaningful and 
task-related feedback. Furthermore, it will enhance validity 
as assessment is aligned with the core professional activities 
[22]. To conclude, by investing in relationships between stu-
dents and teachers, for example by implementing longitu-
dinal clerkships with supervisory continuity, the perceived 
costs of seeking and providing feedback could be reduced, 
while enhancing the exchange of performance-relevant 
information in a competency-based programmatic approach 
to learning and assessment.
Conclusion
In this thesis, we have developed a competency framework 
that could serve as a foundation for curriculum develop-
ment, and initiated an international discussion on the needs 
of the veterinary professional in the 21st century. By imple-
menting a competency-based programmatic approach to 
learning and assessment, we have pointed out important 
challenges that influence the exchange of performance-
relevant information. We studied these challenges within 
the context of veterinary workplace learning from both 
students’ and teachers’ perspectives, as well as through dis-
cussing research from other domains.
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3. The implementation of an integrative competency-based 
approach to learning and assessment in undergraduate 
veterinary education demonstrated two main repetitive 
challenges. First, using formative assessments to maxi-
mally enhance students’ competency development by 
providing high-quality and meaningful feedback was 
difficult for faculty. Secondly, when including perfor-
mance-relevant information from formative assessment 
instruments in high-stakes assessment procedures, stu-
dents perceived that feedback as summative, as assess-
ment of learning, instead of an assessment for learning 
[18].
4. Three main categories of interrelated factors were iden-
tified in studies 4 and 5 as main underlying mechanisms 
of influence on the challenges of providing rich and 
meaningful feedback and the problems related to the 
combination of formative and summative assessment. 
Personal, interpersonal, and contextual factors seemed 
to be of influence on students’ feedback-seeking and 
teachers’ feedback-giving behaviour in the veterinary 
clinical workplace. Depending on the outcome of an as-
sessment between expected negative effects and poten-
tial benefits, these factors gave rise to specific behaviour 
[19, 20]. For example, students’ and teachers’ personal 
goals and beliefs in relation to competency develop-
ment and learning influenced their behaviour towards 
students’ self-directed learning and the seeking and pro-
viding of narrative feedback. This included the extent to 
which an individual believes that certain attributes are 
malleable, and the context-dependent goals that an in-
dividual sets for him or herself. For example, students 
who were eager to master a specific clinical task were 
likely to let expected benefits from seeking feedback 
prevail over expected costs. In addition, the quality of 
the relationship between student and teacher and the 
extent to which a supportive learning culture was cre-
ated (i.e. a clinical environment that included time for 
assessment), turned out to be mediating factors in the 
exchange of performance-relevant information [19–21].
Discussion
The studies reported in this thesis were part of a design-
based research approach that aimed to contribute to concep-
tual refinement and improvement of educational practice 
in clinical training. We were able to develop an integrative 
competency framework that could serve as an underlying 
structure in the educational strategies (teaching, learning 
and assessment activities), and in the alignment between 
these strategies in order to optimally support students’ 
competency development. In the selection of educational 
strategies the focus should lie on the integration of all com-
89
1 3
Competency-based veterinary education: an integrative approach to learning and assessment
14. Dweck CS, Grant H. Self-theories, goals, and meaning. In: Shah 
JY, Gardner WL, Editors. Handbook of motivation science. New 
York: Guilford Press; 2008. pp. 405–16.
15. Hong Y, Chiu C, Dweck CS, et al. Implicit theories and evalu-
ative processes in person cognition. J Exp Soc Psychol. 
1997;33:296–323.
16. Bok HGJ, Jaarsma ADC, Teunissen PW, van der Vleuten CPM, 
van Beukelen P. Development and validation of a veterinary com-
petency framework. J Vet Med Educ. 2011;38:262–9.
17. Bok HGJ, Teunissen PW, Boerboom TBB, et al. International 
survey of veterinarians to assess the importance of competen-
cies in professional practice and education. J Am Vet Med Assoc. 
2014;245:906–13.
18. Bok HGJ, Teunissen PW, Favier RP, et al. Programmatic assess-
ment of competency-based workplace learning: when theory 
meets practice. BMC Med Educ. 2013;13:123.
19. Bok HGJ, Teunissen PW, Spruijt A, et al. Clarifying studentsʼ 
feedback-seeking behaviour within the clinical workplace. Med 
Educ. 2013;47:282–91.
20. Bok HGJ, Jaarsma ADC, Spruijt A, Van Beukelen P, Van der Vleu-
ten CPM, Teunissen PW Feedback-giving behaviour in perfor-
mance evaluations during clinical clerkships. Med Teach. 2015; 
DOI: 10.3109/0142159X.2015.1017448.
21. Teunissen PW, Bok HGJ. Believing is seeing; how people’s 
beliefs influence goals, emotions, and behaviour. Med Educ. 
2013;47:1064–72.
22. Carraccio CL, Englander R. From Flexner to competencies: 
reflections on a decade and the journey ahead. Acad Med. 
2013;88:1067–73.
Harold G. J. Bok, is a veterinarian and assistant professor at the chair 
Quality Improvement in Veterinary Education at the Faculty of Veteri-
nary Medicine, Utrecht University in the Netherlands.
References
 1. Prasse KW, Heider LE, Maccabe AT. Envisioning the future of vet-
erinary medicine: the imperative for change in veterinary medical 
education. J Am Vet Med Assoc. 2001;231:1340–2.
 2. Summerlee AJS. Gazing into the crystal ball: where should the 
veterinary profession go next? J Vet Med Educ. 2010;37:328–32.
 3. Lewis RE, Klausner JS. Nontechnical competencies under-
lying career success as a veterinarian. J Am Vet Med Assoc. 
2003;222:1690–6.
 4. Jaarsma DADC, Dolmans DHJM, Scherpbier AJJA, et al. Prepa-
ration for practice by veterinary school: a comparison of the per-
ceptions of alumni from a traditional and an innovative veterinary 
curriculum. J Vet Med Educ. 2008;35:431–8.
 5. Doucet MY, Vrins A. Use of alumni and employer surveys for in-
ternal quality assurance of the DVM program at the University of 
Montreal. J Vet Med Educ. 2010;37:178–89.
 6. Frank JR, Danoff D. The CanMEDS initiative: implementing 
an outcomes-based framework of physician competencies. Med 
Teach. 2007;29:642–7.
 7. Swing SR. The ACGME outcome project: retrospective and pro-
spective. Med Teach. 2007;29:648–54.
 8. Teunissen PW. Experience, trajectories, and reifications: an emerg-
ing framework of practice-based learning in healthcare workplac-
es. Adv in Health Sci Educ. 2014;19:1–14.
 9. Magnier K, Wang R, Dale VHM, et al. Enhancing clinical learning 
in the workplace: a qualitative study. Vet Rec. 2011;169:682.
10. Van der Vleuten CPM, Schuwirth LWT, Driessen EW, et al. A 
model for programmatic assessment fit for purpose. Med Teach. 
2012;34:205–14.
11. Dolmans DHJM, Tigelaar D. Building bridges between theory and 
practice in medical education using a design-based research ap-
proach: AMEE Guide No. 60. Med Teach. 2012;34:1–10.
12. Collins A, Joseph D, Bielaczyc K. Design research: theoretical and 
methodological issues. J Learn Sci. 2004;13:15–42.
13. Dweck CS. Self-theories: their role in motivation, personality, and 
development. Philadelphia: Psychology Press; 1999. pp. 5–94.
